Retrobulbar anaesthesia, digital massage, osmotic therapy, and acetazolamide are frequently employed in various combinations to effect ocular hypotony before cataract extraction.* It is believed by many that hypotony prevents vitreous loss during this operation. t Profound akinesia to preclude extraocular muscle contraction and resulting shortening of the scleral shell is a clinically accepted mechanism to prevent vitreous loss (Kornblueth, Jampolsky, Tambler, and Marg, I960). Another clinical and laboratory-proved method is the induction of acute hyperosmolarity.4
every minute so that the anterior chamber was totally evacuated. After five min. the incision was frozen closed with dry ice (Figure) and both eyes were enucleated. Similar experiments were conducted in other groups of animals leaving the eye open for 7-5 min. and for IO This reduction was not much altered by increasing the length of time that the eye was open before the globe was enucleated. As is shown in Table V , the vitreous weight change was essentially unaltered by previous digital massage for 5 min., even though intraocular pressure was substantially lowered at the time of surgery. 
Discussion
It is commonly believed that steps to produce hypotony are of benefit in the performance of intraocular surgery by reducing the incidence of vitreous loss (Gartner, 1959; Townes, I965; Jaffe, I968). It has never been shown, however, that hypotony is of value per se. This study would infer that hypotony per se is not of benefit in reducing the potential for vitreous loss, but is only a concomitant of techniques that are effective in reducing vitreous mass.
Once the eye is open, intraocular pressure is equilibrated with atmospheric pressure. In this state, any positive pressure against the globe will prolapse the vitreous body forwards. Vitreous prolapse may be (Gartner, 1959) similarly effected by collapse of the scleral shell, contraction of extraocular muscles, or internal expansion of the choroidal or subchoroidal spaces. If less vitreous is present, a margin of volume displacement becomes available to offset small vectors directed towards expelling the vitreous. It is certainly not the intraocular pressure (or hypotony) per se that is involved.
These studies indicate that vitreous water loss is caused simply by opening the eye. Most investigators are familiar with the observation that the entire rabbit lens and vitreous body is readily removed and will "drip water" if supported in air. This has also been demonstrated in eye-bank eyes (Irvine, 1953) . Presumably, the closed space pressure gradient in the undisturbed eye is one factor in maintaining vitreous mass which is lost when the eye is opened. These data further show that previous digital massage does not induce a reduction in vitreous mass during the usual duration of time associated with removing the lens. In fact, in the rabbit, massage may induce vitreous weight rebound.
This has been observed in the closed eye and, though the net vitreous weight chiange was not found to be increased after massage when it was studied in the open eye, the technique of this investigation does not preclude this phenomenon (Obstbaum and others, 1971) .
The hyperosnmolar state does appear to reduce vitreous mass even when the eyc has been opened. Presumably, the osmotic gradient is operative during the usual time necessary for a lens extraction. These data strongly support the idea of the clinical value of hyperosmolar therapy, but they cast doubt on the value of preoperative massage in decreasing vitreous loss. If this latter technique is of value, its effect is probably due to the dissemination of anaesthesia and the consequent improvement in akinesia (Atkinson, I 943; Gartner, 1959, 196I) .
It is a fair observation that vitreous will not run uphill. Something pushes it out. Hyperosmolar therapy provides a theoretical margin of safety while digital massage does not (Robbins, and Galin, I969) . Of course, this margin of safety is theoretical, since the choroidal volume has not been measured in the open eye and may significantly reduce or totally offset any reduction in vitreous mass.
All in all, these studies tend to support the concept that, of all the available means to preclude vitreous loss, excellent akinesia seems most significant.
Summary
Limbal incisions were made in rabbit eyes to mirror the initial steps of lens extraction. The vitreous body loses water when the eye is open and decreases in weight. Previous digital massage does not increase this vitreous weight change but hyperosmolar therapy does.
